INTRODUCTION
Electron microscope studies have led to the discovery of several ultrastructural similarities between human and other mammalian spermatozoa (Fawcett, 1958 (Fawcett, , 1970 Hancock, 1966) . The acrosome, its equatorial segment and the postnuclear cap have been described in the spermatozoa of man (Pedersen, 1969) , bulls (Blom & Birch-Andersen, 1961; Saacke & Almquist, 1964; Blom & Birch-Andersen, 1965 ) and rabbits (Hadek, 1963; Bedford, 1964) .
The use of spermatozoa as antigen in an immunofluorescence technique (IFT) has led to the description over the last decade of several different anti¬ bodies, with characteristic staining patterns (see review by Hjort . Some of these patterns appeared to be located in the acrosome, mid-piece, or main-piece. Using washed methanol-fixed hum a spermatozoa as antigen in the indirect IFT, demonstrated antibodies, in women's sera, against antigens localized in different places on human sper¬ matozoa. The characteristic patterns of fluorescence which were often found in various combinations had the following four localizations : ( 1 ) a crescent-shaped figure involving the anterior half of the head of the spermatozoon, (2) a well-20 . Brogaard Hansen defined band across the head in its equatorial region (PI. 2, Fig. 5 ), (3) a pattern composed of two fluorescent bands covering the posterior part of the head from the equator to the neck region (a region of weaker staining between the two bands produced a bowl-like figure-see PI. 2, Fig. 8 ), and (4) the main-piece, which was the only part of the tail to fluoresce in typical cases. Anti¬ bodies against antigens on the first two locations were often found together (PI. 1, Fig. 1 ). There can be no doubt that two different antigens were involved, since certain sera produced only one of the two patterns of fluorescence. The presence of three different antigens on the heads of human spermatozoa was corroborated by . The extent of the staining reactions in the indirect IFT indicated that the three antigens were located in the anterior part of the acrosome, in the equatorial segment of the acrosome and in the postnuclear cap .
It was the purpose of this investigation to study whether cross-reactions exist between the above-mentioned antigens in human spermatozoa and the some¬ what larger spermatozoa of the bull and rabbit using human antisera in an indirect IFT. As the antigens appear to be organ-specific , cross-reactivity may occur (Kabat & Mayer, 1961 The IFT was performed as previously described Photomicrographs showing the immunofluorescent reactions. X 1400. Fig. 1 . Reaction between human spermatozoa and human serum containing antibodies against the anterior part of the acrosome and the equatorial segment. Photomicrographs showing the immunofluorescent reactions, 1400. The antigen of the equatorial segment of human spermatozoa is related to the antigen with the same localization on bull and rabbit spermatozoa, since the corresponding antibody cross-reacted with these two spermatozoa ( Table 1 ) . Seven of the twelve sera had antibodies against the antigen in human sper¬ matozoa ; six of these seven sera produced fluorescence of the equatorial seg¬ ment of bull spermatozoa, whereas only four of the seven stained the equatorial segment of rabbit spermatozoa. The same serum (No. 3) produced the highest titre with all three types of spermatozoa. The antibody appeared to react best with the homologous spermatozoa since the titres of these were higher or equal to the titres with heterologous spermatozoa.
The antigen of the posterior portion of the head of the human spermatozoa also showed an antigenic relationship with heterologous spermatozoa, since all four sera which stained human spermatozoa in this area reacted with the postnuclear cap of bull and rabbit spermatozoa. One serum (No. 12) gave fluorescence of the postnuclear cap in heterologous spermatozoa, but was totally negative when tested against homologous spermatozoa. All four sera which stained the postnuclear cap in both homologous and heterologous spermatozoa gave a titre with the latter which was higher or equal to that obtained with homologous spermatozoa. Thus, this antibody reacted best with heterologous spermatozoa.
All twelve sera gave fluorescence of the tail of bull spermatozoa and nine of the sera gave fluorescence of the tail of rabbit spermatozoa ( (Mann, 1964) . By means of IFT, O'Donnell & Symons (1970) Edwards (1967) , Symons (1967) , Johnson (1968) , Symons (1968) and O'Donnell & Symons (1970) . The factor in normal serum which possesses the potentiality of reacting with the acrosome in IFT was reported by Edwards (1967) to be found in a titre of 10 to 60 and by Symons (1968) in a titre of 16 to 32, which corresponds approximately to the observation that all human sera tested in the present study gave fluorescence of the front part of the acrosome of bull and rabbit spermatozoa in titres varying from 1 to 256. This reaction appears to be identical to those previously de¬ scribed between normal sera and the acrosome of heterologous spermatozoa, whereas the staining of the anterior part of the acrosome of human spermatozoa Immunofluorescent studies on mammalian spermatozoa 27 produced by some sera is due to another antibody which does not cross-react with bull spermatozoa. In this connection, it should be mentioned that Johnson (1968) found that the natural antibody in normal guinea-pig serum reacting with the acrosome in homologous spermatozoa was an IgG2, whereas Hansen (1972) Fig. 3) . Symons (1968) observed fluorescence of the main-piece of the tail of heter¬ ologous spermatozoa when normal sera were used in IFT. The commonly occurring weak reaction with the tail of bull and rabbit spermatozoa in the present study illustrates the same condition, even though the area of the tail which stained was variable. The reaction with the tail of human spermatozoa, on the other hand, was limited to the main-piece. From the staining reactions, therefore, various antigen-antibody systems seem to exist in the tail area as in the anterior part of the acrosome. This assumption is, in part, supported by the results of the absorption studies and, in part, by the fact that the titres for the reactions with the tail of heterologous spermatozoa were independent of the presence and concentration of antibody against the tail of human spermatozoa.
